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fee t Srft8lti:t5«af-/ 4 
[W#* 2 ] _hffi/< y * a- r-«©««tfj#±fc«tt: 

emw-t-^Troe^^^jK^w 1 1 o %t*±-e*> ?> j. 

T«)JB^*«5ttfii»3Hlf*«) 9 0 %«T-C*>S8fi*« 1 

[si*rg3j ±B'<y*=— h««>»KAi5 9 0~4 
0 0k A/m-CioJiteBSttJUBICD-r^TcoS^cO^ 
B£73/55 8 0 ~ 3 5 0 k A/m-?*>5f§#>S 1 Xtt 2 |E«fi 
fiOJK^— y o 

0~ 3 5 0mTT*&O±gEB£ttSffi!]tDl- ^T<^iS^<75 
SifP^JfeS;®^ 1 00-40 OmTT-fo-5M5j?JSl ~3 

&l*3 «fctf#-#>:/9 .v * «r£*T U ^-g-ajas&BH* 

0 OfiftgUKStUTl 0~5 OffifiSB-^W*^, 
sg*-7K y7"7 s/ * i o o ifigisicM lt 
2-5 OSftgfl-^r^ttSfif jfcrg l ~4 flXSHxjWztett 

ttJB ICtt JMMfc 0 . 05-0. 2 M m«>ftH* tU< ttft 
[0 00 1 ] 
[0 00 2] 



1 1 -1 2 6 3 2 7 
[0 0 0 3] 7— ^«^ft<i-5^j*-Cfi % ^(Hl$tLfc 

Sr|Sj_h$-fr5^j*{-liL-Cr4, a-Kt^x? K9-fy 
y j3/v-*3r\>3jH<r>m.%7— ^te-y- — '^f-O-tt 

tiJATF (Automatic Track Finding ) t Jitt-Sf- 

[0004] -y- — s>-^-y >#^coB£^x-:7*(;::fc^T 

t> h9-.v??&S£f6]±£-tt5;fc#(?;>#I£fc UT-y— #b 

7 y^^if^^:t\^xm%^mm<r>7 s —f b^yftm 

C b 7 7 ? (c-y— jKft^-SrftiitP^ <«*&*-y— # 

^> S£^issffi{r#ffl<o-y— #b7y?&m?z> 
->mmtm%£ixx § «fi:f-? h 9 * * » ^ 

^^c+y m [v:/j:ofcS^C>-y— >K h9 s/^v^jCi: L 
X. ft^¥7-8 2 6 2 6#^«<C*3V>TttBSaiEffl!:ffi 

{r^ffl«>-y— # by 77 *mi&^wfk<D*-mn^n 

« , h 9 y ^ P:wi9Ag ic#v >-y— ^ h*«>» 

4r*H J «»* Jteltirtf *€>tT, -tnSriBltS^^tt-y— # H 
9 y ^ SrHJ-^^/jrrtixff s5ce>*t^. C<7><t 7 Izf&fca-*' 
— j^hyy^v^^SCtt, ^mici^DSc07^-^3iy 7i 

f^cai yr^-y— i-7 7*>^©fcto©xy7«t lt 
^ jBaHasfc*. ^ic#^i|2 7 - 8 2 6 2 6#^ge;ffi 

t pmm (h7 5'?/mm) W-hiVofcifi h 9 y 

[0005] tJ&oT, *-%i^co@6<)tt, ^^yrco 

H9 y^?Bft^roj±Lfc:^7— T'^tti-SC: 
[0 0 0 6] 

■y— * 1-77? Sr»BRi--5 - t X *) . JKffiSw^-;? 



1 5 WISH £rft?ffl -C' # J.o_kSE @ to SriSfiE L # 
[0 0 0 7] ^W«±fE*natcS^^^$tLfct>WT* 

BJfty-^SraMIti- $ d ,b K J; t) -«E a WSrittft Lfc t> 
[0 0 0 8] 

cD^S LV^feft»flM:i*-3£ISi5«:#J!K LTRWtfi. 

Bin, W <nm%y - ■7<n-nmMmv>ffi 
ffcz^-rmmmxh <o , m2t$, /< 7 ^a-hii:M 

[0009] iii izTF-rzmj&mnmn,?—?" i 

[ooio] ia i r 1 tt, f — ^<>-^ -< 

Sir— 7* l v-M'iTJjfat Wr ic^fiSc^OT-^— * h 9 ^ 

^^$nT^-5 0 C<£>S££j,-r-7°l B*iai, j?f 

7°l »<B*-(6]<cHlJi>c^®)$-ti:Xr r — ^ h 9 y ? <DW *) W 
7 y ?{CftLxm&i£tcttn£.tmioHZ>o *Lt, 5* 
BSlc, 4H8S«^ y K^TE/j^-^ hy y9 ±J3f4SSi~ 
[0 0 1 1 ] /<y*=i- hJB5f4. fl«±»5|S3^te-&»]«|' 
5o ^LTia2f^-rJ: '<y?=*—hm5\zte, 



^H^l 1-12 6 3 2 7 
3#<01>— ,1? h7 y^ 1 0 a , 10 b, lOcTOB 

tmtim&T— 7 , i©Mi;i-5TM$fttv^„ c: 

^•*€>Ci:(cJ; otltti4rof-^ h7j/^ct- * 
h7>*>^#?T:bn5<fc M-ft$*t*C^5 0 * 

JI 4 (Cfctt-Sx-* h7-^ *>■*■— h 7 y * i: RtR£ 

-^h7-^t -9—* h73'^i ©«*fw**ieii«fc 

[0012] -9— h V y 9 1 0 a . 10b. 10c fc 

^-TJK^— 7*1 tO|5®! • ff^lCffl^Pjti-S K7^7*2 
0 Sr*i-^IHT*fo "9 » K7-Y 7* 2 0 t± x m^y K^- 
= y h 2 1 , -*tO{4@#t#;ff-r Ka-/U2 2 , 2 3t 
tHzMjjfam V-rtm #«E** 0^7K2 4 

y K3-^-> h21 teHflSW®EM— > K^x— ^fir^lnJ 

t^Eft^ y K 2 6 asftfB * ww«Kffi*ri^fflff 
K2 7fttWS»^fflWflfe^s' K2 8^n*-tLfiC 
ttLTV^5„ ft, El^LTV^^I/^^ ^7^7*2 01: 

\zffiKbtix\,^&nmtkmii%v%<o&ffiz.t>ix,x\,^ 

[0 0 13] h'7-<7*2 0Srffllr-»fc«S5;y— T'lOlBIBk 
• S*H#IC*3^Tfi. -?TWKtt® 4fflJ»gD^®Em^3' K 

i9l:4$HTV^ t -tLT, ^-7— 7" 1*5. <?t];U£ 

otAy^3-h|5 C0^— h 7 s/ 9 ^IE*$ilfc^ 

551^-7*1 ©ffi]Hffi#*s»feix, K7W 
7^2 OiCfig^PsnfcU— h7-y^f>i/Ma^iS2 
*5^T^a^rt-C, cakes' K2 8Xttll*i»ifflPf^ 
3/ K2 7*5, mi±m4<n ; r—? hy yy-lz*tLXmiE*£ 

2, 2 3-tiX*f*l<D«!ft38e (C7^-hV^ 

?/ ? ZtiXD— 7J? h7 y *>^#'ff*>rt5„ ^rc»^, 
?BS^-y K2 6^t>'«H*'[6]fflff^-.y K2 7(1. KttS 
4 Jc*j(taJB3E/j:7*-^ hy y ? ±lc&&ir Z z tlcjfc 
9> Kjeft^y K2 6i-«toT7-^WiE^*5/ <£ $tl.5 
^XttaOR*lFlfflH*fe^y K2 7iaotr-ii' hy y 



(4) 



1$ffl¥l 1 - 1 2 6 3 2 7 



7 \Z.^m&ix1t'r—^(0^±^nt>fl^, 
[0 0 1 4] ±jfc0)-tf— XYv y*>yorJi'tix*. EJ4 

*m^xyi\z®m-rz>t. 1214 (a) - ( c > ir^-rj; 

•MC 3*«1J— h7 1 0 a , 10 b, 1 0 c |C 
tts Ztl^tl-V— #fg*S a . S b . S c &jsim6biz.u 
®$rtXV>-5 0 ^K^ffKD^— tfm-%-S a , Sb, Sc 

coie^jssttav >(c jift 5 r. t l < , s fcte^ft 

y7 fcS#j££;ft,5/§$f;t, ^-#{f-i§-S a , Sb, S 
ff-§-ra, Sc, Sb, S a WMfi^J.oS>>{Cffl:1sBLft^ 
[0015] 04 (a) ~ (c) Jd^f «fc 0 JC, «S^f (pj 

ffl-y— tfm-ftmwb. r> y k 2 4 -tw^-v y rogp 

9>kJ[£< ft£*lT<^5i:*K: h7 y7 t°y?-<D3fe£ <9 
Vh£<ft3*LT^£o W*lRlffl1f— 
BWSO^y K2 4I1 3*coih— zK )-7 y 7 10a, 
10 b, 10c fC-ttt-e'tbgS&^nfc-^— S a , 
Sb, S c&mmzWiJ*&Z>Z\b&X$Z)£olZt££1ri 

[0 0 16] If— 7jqf-^co|S^.SitlicoV^T, 1214 
(a) ~ (c) Sr#HBUT5lc»ai- Sir, SS^-T 0 
JiMg^fa F lC*tT LTJ3 9 , 5fe-j\ t-#h7^10 
c #«-*S c aS|«*lfi]fflf— JJ««#K 

<^&>J-^y K2 4(r«toTS«E^Sie>tl5. &t-, i»— # 
h7'^10b fclfittS j-Lfc-fr— S b jJ5iE^ffit b 
tb?>o JEfc^-^iSjfefiri-S t , # h ^ y 7 i o a 
U:geS£*tfcU— tfff-^-S a ^^SUbaxSo :«J:9 
\Z LTP^-fl brtfc If— S a , S b . S c <D\htl 
SEJfcSiEM (d) ~ (f) <7)<fc ^iCftS. CCt', HI 4 

(d) ~ (f) a-ttL-en, w*isiffl^-jjf«-s-tt*is 

9—y K2 4 #El4 ( a ) ~ ( c ) ln^1ifcEK*>54§ 

[o o i 7] ni4 (d) ~ ( f ) iZTFrrti&imB&itm 

(d) tt, mJjfam-y—tftS^Wtfr&V^ry K2 4*50 
4 (a) if:i-{iES(C*>S^Wffi^^T**>9 > if— # 
^S b cr>a^^icM LT, f— #{f-5?-Sa. Sc© 

m^mmmmmt^^x^^. =.<nxo 

'GbfrZytm*. E14 (a) lC7jt-rj: ^»[Cj(M^7[fi]ffl4/— 
#11 •^•ig^.St K)^y K2 4/55, 3#W1f— z]f hy yii' l 
Oa, 10b, 1 0 cCOifi^^lCiiftS^ifeSBIcaSL 

x^s^tfig. En*., v*7v?<r>®.mz*tfci.xto 

V . IS®-, y K 2 6 &t*M#ftffi y K 2 7 W&tt 
mztsUrZ>ffi7£<D7 : ~# h 7 y 7 -hi-iglElefiftg LT l"> 

[001 8 ] E)4 ( e ) ( f ) {CTjVfJ; 9 ft 

ffi*gcJW$<b?T.5i§3\ IP*>, if— >-}?{§-§• s b coffin 

system it, #«#s a , s c ©m^asj»ai^j# 



<h ft o T 1^ 6 ®&\Z tt , HS*-|S]ffl Jtffg-lg-R** 
D^yK2 4#, EI4 (b) (c) iCijH- <fc 9 

If— jtf I- 7 y y 1 0 a Xfi 10b {5JtV^CO*|pJiiJ5-7-feT 

y h Utv^^ffitfto-C^-So Z\<D#Mn*7 h7 y 
7 (DVtmXfr y> , ffig^y K 2 6 SOTi^lSjJlff^ ;y 
K 2 7 (SBSttSiCioftS^— ^ 1-777 ±{CigiE(^E 
Ltv^^tCJfcS. tlf, E)3lc^i-J:5l^ K 

7 -Y 2 0 ^d^i bMt-V—A* V 7 y V^S^S 2 

8 fllft^y Ka-- y h 2 1 

Ka— /U2 2. 2 S^n^WSiibige (ElTrriJr-f) d 
MLt, SE^-y K2 6&t>*Jifi^7r6]fflH:^--y K2 7^ 
iSiEftffifgtftaioicm^Srll-rs,, -t<oft*, ^Wj 
SIS (El^tiri 4 ) (cioTlE^y K2 e&t/llg^flplffl 
Pf ^ y K 2 7 ttiSaEftte:®, EU*>^-> h 7 y 9 <DVtm 

[00191 t-#F57?10a, 10 b, 1 Ocffl 
mwRXftT yf-p Col ^TEl 2 UTRM-f"5 t . 

=fr-y-— tK 1-777 ttfBJHt PMlT'fc D , -t <Dffl(i 1 0 ~ 

5 0 0 y m, #ld 2 0~ 1 OO/i mffcS d t U 

i\ -tr— Ji<h7yyo#iwjiSi o Mmic:S§fcfti,^t 

L#ti-f. H7y^f>y*5F^tftSr t^foip, 500 
m mSr.axS t+^-ft h7 y^vy > <JD»^s#b^Lftv^ 

^SK':^ff^^ELTV^ft^^fc^6, f y^ptt h^y^ifMwfc 
^LV\ fi* 9^- e> i*— #\-7yy-miiC&&H&Wt 

5: t!c{5iib5:^«ft<, *co®-a-cot 0 y=f-piii i~ 

6 0 0 /im, HIC2 1-15 0 n mX&>Z> C i: tJJ^* U 

10020] t-*h77^li, h7 y*>-7*«ffiflr4- 
^i^5±T*, /<y 7 3- hil5IC3*JW±^fig$^L-5o 
r<7)4&-^, ±5BLfc ^7y#>'y'*^t:^c^^^^3*<o■y— 

#1-777 -tet?f— * h 7 y * >7"£?T 9 r £ 

[0 0 2 1] 3^W1»—# h7y7 3r-M£ L-TfflV^, 
r^$r-att±ffl^tt-# h7 y 7£ff 

h 7 y 7 rofflttBSMT"— 7° 1 <7)ffi*(6]^Jg(CB: 

iSj't'itelflJICgf^lfflBISrioU-'-C— *aW±#&LT^Tt. «t 

m&.±^±i-x^^xi>^\ je<cHt«ft7 i —7*i ocoti 
- * «mft 6M^T-^zx-e*n-^w ±, i t>- 

&*f»jn7J^fil!J*^lc|Bl-ifcJ:mftSM^t*^^^ 
-fflWl. A v ^« f *»*i«t tte*rWttJ*«ic|S|-* fc 

-?-U-C, CrtfjHtL«^-|C*DV>Ttj, t-*h777 
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[0 0 2 2] S^t— -?<r»<-y>? =— h®Sr^BB^pI 
fig ft® 1 4 L- , y * a - YM iz.lt— h y y V £8£ 

B[l*>> fl£ttJ§*sJ:U t >'<s' ? 3- YmoM^zvi^tm'&.^m 

m.m.m^m^^xmm.^<Dm.m-^-rh 0 bp 
#<ni%mt)&£Tfi&fam$Lmmt<n&m\z.js\,T>x. m 

[0 0 2 3] HfcjfiMlBKRlpJi-S t . ^IRW^aft^ — 

cbj £V^) ttJKffil«J<7)-r-<TCDg^«75»^ 
(«T THcmj iV^) J:?>t>ffi<*£ft-C^S. H 
c b c t , BS^— TT* 1 £#H] Lfc|?g 

^tfjbnft < H c b ft, H c m<0 1 1 0 %U±- 

T'feSr tAmt. L< , jgica?* L< te 1 10-2 0 0 
%, *l# JC# * L<ttl20~180 %T-$>5„ He b© 
A&lftftflEi LTtt, 9 0~4 0 0kA/m> #id 2 
0~3 0 0 k A/mt$)5i tWiU^ 0 Ctll-jtfL 
"C, H c m<DM&&Jti:&i: LTtt, 8 0 — 3 5 0 k A/ 
m, #lC1 0 0-2 5 0 kA/m-C*>5*ti:»SL 

v\ ^w^w-io^x. m\mm<D-r-<x(Dm±Vf<D 

Jg3 3i>i£tt«@T'fc5$|-£lCtt, 8SH&§4&tff IW§3 

«s 4 & t*«p rae 3 o&aw t-t hHt^momm.^- ■? 

%.J—-f) iZO^XfTI, 

[0 0 2 4] — ^.y^=»-hJS5&Tm#jSwgj!Sl 
SS^II^Bi LTtt, /< y * 3- hJi<oiaFPBiiJfc5S{$ 



-/\ &m<®i,itmz. s<y*=i- hmsizmm^tix^^ 
■fk^tiT «$iub 4 iznmzttx\,^7 ! ~?m^ 

i5fiTU ly-f-h^utLt?, BsbfJ, 
B s mCD9 0%WTT-fc-5d t d5»* L< , SI-fcF * L 
< tt 9 0 — 1 0 %, L<fi80- 30 %-C£> 

5 0 BsbWlWiltUlt 3 0~3 5 0mT\ 
®\Z5 0-2 0 0TX'foZ>Zki>W£ LV\ dftJdfcfL 

BsmW^^ftLtli, 1 00 — 400T\ 
»tl 2 0~3 0 0mTT'&5ri^jff U\ 

shc*s^t, mimw<n-t'<x<Dm-£ftv>m3m#L& 

x<om±#<nt®fa&j&$5&i tiiitti4©«M 

2 ±JC»ttJB 4At/«t»IH]JB 3 (DHfUWt^ btl1f®.1&<fi>m 
[00 2 5] /^.y^3-h®5»»a^*3j;O t fiaSHK* 

t o-> BB««c*iv ^-c , -?rH^n.bjiii Lfc mm &m 

[0 0 2 6] hii5tt, «ttt&5fcfc«fcl«fr6- 

[0027] ±fe^-t£yN^ l i,^7^7'r' mizt ur 

o. Ni. Zn, Vft^J!Sl^--t?B^$tl,fc8£'tft«&*ft 

t? Jio{g^j?niK fto 4> co -c-fo S f5 if i?4 L < , M 

ttWa*. *<0{%m?) (He) IS 1 0 0~4 0 0 k A/ 
m, 1 5 0 — 3 5 0 k A/mffc5; i:75*$7* U 
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\>\ —ft* ^(DmoMft (as) (i2 0~10 0Am2 
/k g x #IC3 0-7 0 Am2 /k gTfc5li^»i 

[0 0 2 8] ±E3lttttA* B B B S7i-7^ h fit 

0~1 0 Onm, ¥tIZ3 0—7 Onmf^rtWi 
Lv\ S4^Jt Cte'fl/W) fi, i~io. #tci 

r&y^-i h*&*<DBETJ£3?B5iH(2 3 0-7 Om2 / 
[0 0 2 9] ±IB«tist&*fcttffl£;h,$f&^»J£ LT 

i^-g-^lOlfe^P^^^-Sli 2, 000—200, ooot- 

fit*©*, y^SXIi-^Offi, =hnSttli«i 

^tf^v-S. =hy/t^S. 7?/I, T 

;^^7 5/I, 7/u*;W7V*=7Ail > */U7];-< 

tt-s-Mtt, ±sami4*»* i o omftS5tc*tL-c i o~ 5 

OSfiglk #lci 2-3 OfiSflJK-d-^ttSr. 

[0 0 3 0] b/l5(c«:, -h^co^i^ll^ 

X, *-if^zfyyi> \ W»»J*5.fcl«8<ffc 

[0 03 1] iEWBWttfc-?-* Lttt, W;ttf7VU5 
■7% ->y*. Zt0 2 , Cr 2 0 3 ^<7)^~^®^5 7 

ttC0[6l±C0.S7!)^0. 0 3 — 0. 6 /imT'fcSr 
*L<, 0. 05 — 0. Sjimt^Ii^l^iL 
iCWFBtflSH^tt. _k!Bfi£tt#j*l 0 0ffifigI5lC*f 
LT, 2~i 5»&gp, fC5~ 1 oSSttea-Sft* 

[0 0 3 2] ±iE*--df>-^'7s/^l±, %}'&m±fim£ 

Onm, BETlt3<B|ftl 0-8 0m2 /k, DBPK 
flllfi 100~3 00cm 3 /100g <D$—tf>yy y 



0)b1-ZZk Tl^t? £ -5 £ \ S*-*>77 y 
7 ±gB^tt*9* 1 0 0 lt 2 - 5 0 SS 

SB, 4#{C2~1 OffiSSBBe-^^ix'tv^C b&. '*y'j 

[00 33] ±e«»»lfc -jRKJIBJKflKRUTO 

tf, *7y;H8, tf^yvf^ ^-J-y^ 

®l ^y^fv®, *-r7y>®L 
^j-ryvs?, yyu>®?, ^-U'-ose, ^7^^^ 

-ro^Bft, -7K>t> ^/U 

?>M&, 7^-c"y8, t'^vi, r-tf7i'>-^. 
>>-ms 1, 

Jhffi^'tt)^* 10 0 ffifi&StCtt UT 0 . 

5~2oassB, i~ 1 oasse, 2icis2~8m 

[00 34] _bsBfiSft:^l i: LTfi, -jKlr, B*^y ^ 

l~2 0Sfififi5. #IC3~1 0Sftfi5iE-g-$n-5^i:3SS 
[0 0 3 5] * y ? =— 5 ±SB«>«-^»as»3!iiJ 

»*ttl»ft*ill*<Z)**]at^tt*^ft***»JffiWJ«: 

if*«*ffe>^*. ±sb»»ih[, ±ta»*»ji 0 omasc 

}C*J-L-C4 0 0-2 0 0 0m*SP, #IC5 0 0-1 5 0 

o sfiSBfia-a- &ixz z. t f>m * \ 

[0 0 3 6] ±te^<?'^3- H^i^LTMStl 
S^^- H5©||Jit ^•Hfe®4^U t ^Rg@3<7> 
H$ tcD^<7>^.^^^LT0. l~2/im, 
0. 2-1. 5 urn. <t DibttO. 2—1. Ofimtt 

[0 0 3 7] ifc, y<y^ 3- h/§<0^ffi3fR$l-MLT 

tf^A&ft;^-tJf5)fc*(c. ^604^bi®¥*&3fii£R a ^8 
~30nm, #i:iO~20nmit5CtWiL. 
< . -H^lSjffi^R z^40 — 2 0 0nra, VflZ 8 0 — 
150nmit5Cti5*S U\ ^ a— hlf 5 <T> 

[00 38] -6«S¥*5a$ R a ttTIBS: ( 1 ) x"%m 
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£rt, £1t+&¥'&M£ RzttJ I S-B060 1-1 
9 9 4^ij:«U m%'kt>{ZZ y g o?±82Laser 
Interferometric Microscope Maxim 3D Model 5700§rffl 

• Filter : Fixed 

• Remove : Cylinder 

•Filter Freg : 4. 0 ( 1 /mm) 

• Filter Wavelength : 0. 2 5 0 (mm) 

• Trim : 0 

• Trim Move : All 

• 1/>X : Fizeau X 4 0 

[0039] mfcmz. mmmm<Dj i s-r-3 5 0 
2^fS^€>^H4^^v^ k^v^ t&wmmx-te, 

x. z> ytm <nffl 1 - ay ^ u it t> <o ^ r a r t>* r z ^ -r 

■So 

{0 0 4 0] 
[gtl] 

Ra = -|- I Y Cx> I dx (1) 

[0041] &jc, s<-yv=i- hmic-y—tfm^&ttm 

|SieS:^-r«[llS0Tfo5o i5IOTtiE3 0ll 

36E3 3-Hffi;frv^ 0 ^LT> U— tfff ^-filS^S 3 
3\Zit, D— mm^-mm—y K 3 4 ^(g^ e>*LT^3o 

loo42] 9 m l y -a- 3 i let*, -rmsi 
-^m-^-fe^@3 3rtiz^n, wmm,z zn\z.ww. 
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[Claim(s)] 

[Claim l] In the magnetic tape with which a magnetic layer is prepared on one field of a base material, and it 
comes to prepare a back coat layer on the field of another side Nothing [ in which three or more parallel servo 
tracks are beforehand formed magnetically to the tape longitudinal direction in the above-mentioned back coat 
layer / in which magnetic recording is possible / the layer and nothing ], The magnetic tape characterized by 
having made coercive force of this back coat layer higher than the coercive force of all the whole layer by the 
side of the above-mentioned magnetic layer, and making the saturation magnetic flux density lower than the 
saturation magnetic flux density of all the whole layer by the side of the above-mentioned magnetic layer. 
[Claim 2] The magnetic tape according to claim 1 whose saturation magnetic flux density of this back coat layer 
the coercive force of the above-mentioned back coat layer is 110% or more of the coercive force of all the whole 
layer by the side of the above-mentioned magnetic layer, and is 90% or less of the saturation magnetic flux 
density of all the whole layer by the side of this magnetic layer. 

[Claim 3] The magnetic tape according to claim 1 or 2 whose coercive force of all the whole layer by the side of 
the above-mentioned magnetic layer the coercive force of the above-mentioned back coat layer is 90 - 400 kA/m, 
and is 80 - 350 kAJm. 

[Claim 4] A magnetic tape given in any of claims 1-3 whose saturation magnetic flux density of all the whole 
layer by the side of the above-mentioned magnetic layer the saturation magnetic flux density of the 
above-mentioned back coat layer is 30 350mT, and is 100-400mT they are. 

[Claim 5] The magnetic tape given in any of claims 1-4 they are with which the above-mentioned back coat 
layer contains magnetic powder, a binder, and carbon black, 10 50 weight section content of this binder is 
carried out to this magnetic powder 100 weight section, and 2 50 weight section content of this carbon black is 
carried out to this magnetic powder 100 weight section. 

[Claim 6] The magnetic tape given in any of claims 15 they are with which the above-mentioned magnetic 
powder consists of tabular ferromagnetic hexagonal ferrite powder which is the plate diameter of 20-100nm. 
[Claim 7] A magnetic tape given in any of claims 16 which the magnetic [ above ] or nonmagnetic interlayer is 
further prepared between the above-mentioned base material and the above-mentioned magnetic layer, and the 
ferromagnetic metal powder of needlelike or fusiform of 0.05 0.2 micrometers of major-axis length or tabular 
ferromagnetic hexagonal ferrite powder with a plate diameter of 0,1 micrometers or less contains in this 
magnetic layer they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the magnetic tape which has a magnetic servo track in the 
recording surface of data tracks, and the field of an opposite hand in more detail about the magnetic tape which 
has a magnetic servo track. 
[0002] 

[Description of the Prior Art] In recent years, the demand of large -capacity-izing has increased to the magnetic 
tape which is the medium for backup of data from the importance of magnitude buildup of a personal computer 
network, and the security side of data control etc. As a means of large -capacity-izing, there are an approach of 
raising recording density and the approach of lengthening tape length. 

[0003] Since the tape length to which the wound tape can hold tape length in a tape cartridge by the approach 
of lengthening is the upper limit of storage capacity, tape thickness must be made thin in order to attain large 
capacityization. Therefore, a limitation is in large capacityization naturally at this approach. On the other 
hand about the approach of raising recording density, it is known to the recording density of a hard disk drive 
that the recording density of a magnetic tape is low, and especially the recording density of the magnetic tape of 
the Serpentine method is low. The reason nil why the recording density of the magnetic tape of the Serpentine 
method is low is because track density is low. On the other hand, it is known that the magnetic tape of the 
helical scan which is another recording method has track density higher than the magnetic tape of the 
Serpentine method. This reason is because the servo-tracking method called ATF (Automatic Track Finding) in 
the magnetic tape of a helical scan is adopted. 

[0004] The servo-tracking method is adopted as a means for raising track density also in the magnetic tape of 
the Serpentine method, and the method (embedding servo system) which writes a servo signal in the same 
truck as the data tracks of a magnetic-recording side, the method of establishing the servo track of dedication in 
a magnetic-recording side, etc. have been proposed as such a servo-tracking method. The method which 
establishes the servo track of dedication in a magnetic-recording side, and reads and carries out the tracking of 
the servo signal by two or more servo signal reproducing heads in JP,7-82626,B as a servo-tracking method 
when especially the pitch of data tracks is set to dozens of micrometers is proposed. However, by this approach, 
the number of the servo signal reproducing heads must be increased with the increment in the number of 
trucks, and in order to avoid it, a servo track must be increased. Thus, since the same area as the data area of a 
magnetic-recording side is used for the conventional servo-tracking method as area for servo tracking, it has 
the problem that the area of a data area will decrease. Especially, by the servo-tracking method given in 
JP,7-82626,B, if track density turns into high track density called more than about 30 tpmm(s) (a truck/mm), 
the problem will become remarkable. 

[0005] Therefore, the object of this invention is to offer the magnetic tape which can perform servo tracking, 
without decreasing the area of a data area. Moreover, the object of this invention is to offer the magnetic tape 
whose track density improved. Furthermore, the object of this invention is to offer the magnetic tape which has 
high storage capacity. 
[0006] 

[Means for Solving the Problem] Although the knowledge of the ability to perform servo tracking was carried 
out without this invention persons decreasing the area of the data area of a magnetic layer by forming a servo 
track in the back coat layer in a magnetic tape magnetically as a result of inquiring wholeheartedly, it became 
clear that a problem arose about many properties of a magnetic tape in that case. Then, when examination was 
repeated further, the knowledge of the magnetic tape which can solve the various problems produced in 
connection with forming a servo track magnetically in a back coat layer, and can attain the above-mentioned 
object being obtained was carried out by making the coercive force and saturation magnetic flux density of a 
back coat layer into beyond a specific value and below a specific value in the coercive force of all the whole layer 
by the side of a magnetic layer, and relation with saturation magnetic flux density, respectively. 
[0007] In the magnetic tape with which this invention is made based on the above-mentioned knowledge, a 
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magnetic layer is prepared on one field of a base material, and it comes to prepare a back coat layer on the field 
of another side Nothing [ in which three or more parallel servo tracks are beforehand formed magnetically to 
the tape longitudinal direction in the above-mentioned back coat layer / in which magnetic recording is possible 
/ the layer and nothing ], The above-mentioned object is attained by offering the magnetic tape characterized by 
having made coercive force of this back coat layer higher than the coercive force of all the whole layer by the 
side of the above-mentioned magnetic layer, and making the saturation magnetic flux density lower than the 
saturation magnetic flux density of all the whole layer by the side of the above-mentioned magnetic layer. 
[0008] 

[Embodiment of the Invention] Hereafter, the magnetic tape of this invention is explained with reference to a 
drawing based on the desirable operation gestalt. Drawing 1 is the schematic diagram showing the 
configuration of 1 operation gestalt of the magnetic tape of this invention here, drawing 2 is the mimetic 
diagram showing the servo track formed in the back coat layer, drawing 3 is a mimetic diagram of a drive used 
for record and playback of the magnetic tape of this invention, and drawing 4 is the schematic diagram showing 
the approach of servo tracking at the time of using the magnetic tape of this invention. 

[0009] In the magnetic tape 1 of the operation gestalt shown in drawing 1 , the interlayer 3 is formed on the 
base material 2, an interlayer 3 is adjoined and the magnetic layer 4 as the maximum upper layer is formed. 
Moreover, the back coat layer 5 is formed on the field of another side of a base material 2. 

[0010] The magnetic tape 1 shown in drawing 1 is used for the Serpentine recording method, and two or more 
data tracks are formed in the transit direction of a magnetic tape 1, and parallel at the magnetic layer 4. At the 
time of the activity of this magnetic tape 1, record or playback is performed to the data tracks which correspond 
by each magnetic head, making the sequential migration of the head unit equipped with the magnetic head of 
the predetermined number carry out crosswise [ of a magnetic tape 1 ], and changing data tracks. And servo 
tracking is performed so that it may be located on data tracks with each proper magnetic head in the case of 
record in the case of the change of data tracks, and playback. 

[001 1] The back coat layer 5 is made with the layer by which magnetic powder was distributed and formed into 
the binder and in which magnetic recording is possible. And as shown in drawing 2 , three servo tracks 10a, 10b, 
and 10c of the shape of an parallel straight line are beforehand formed in the back coat layer 5 magnetically to 
the tape longitudinal direction (= the transit direction). These servo tracks are continued and formed in the 
overall length of a magnetic tape 1, respectively. The servo signal is magnetically recorded on these servo tracks 
beforehand, respectively, and it is made as [ perform / servo tracking of the data tracks of a magnetic layer 4 ] 
by reading this servo signal magnetically. The width of recording track of each servo track is made with w, and 
the track pitch is similarly made with w. In addition, although formed in parallel like [ the data tracks in a 
magnetic layer 4 ] the servo track at the longitudinal direction of a magnetic tape 1 as above-mentioned, there 
is especially no limit about the relative physical relationship of data tracks and a servo track. 
[0012] Servo tracking which reads the servo signal recorded on servo tracks 10a, 10b, and 10c is explained with 
reference to drawing 3 . Drawing 3 is the mimetic diagram showing the drive 20 used for record and playback of 
the magnetic tape 1 shown in drawing 1 and drawing 2 , and the drive 20 equips the magnetic-head unit 21, the 
positioning guide roll 22 of a couple, and 23 lists with the servo signal reading head 24 for the forward 
directions, and the servo signal reading head 25 for hard flow. As for the magnetic-head unit 21, the three 
magnetic heads consist of what was installed in the shape of a straight line along the tape transit direction, a 
recording head 26 is located in the center, and the reproducing head 27 for the forward directions and the 
reproducing head 28 for hard flow are located in the both sides, respectively. In addition, although not 
illustrated, it cannot be overemphasized that the drive 20 is equipped with the same thing as the various 
members with which the usual drive for magnetic tapes other than these members is equipped. 
[0013] In the time of record and playback of the magnetic tape 1 using drive 20, it is made as [ contact / the field 
by the side of the back coat layer 5 / in contact with each head / in / in the field by the side of the magnetic layer 
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4 / the magnetic-head unit 21 / each servo signal reading head ]. And when a magnetic tape 1 runs to the 
forward direction (direction shown by the arrow head F among drawing), reading of the servo signal recorded 
on the servo track of the back coat layer 5 by the servo signal reading head 24 for the forward directions is 
performed first. It is judged whether the positional information of a magnetic tape 1 is acquired from this servo 
signal, this positional information is processed in the servo-tracking processor 29 with which the drive 20 was 
equipped, and a recording head 26 or the reproducing head 27 for the forward directions is in a proper location 
to the data tracks of a magnetic layer 4. the result of decision - the magnetic-head unit 21 and/or the 
positioning guide rolls 22 and 23 - it is fed back to each driving gear (not shown), and servo tracking is 
performed. Consequently, a recording head 26 and the reproducing head 27 for the forward directions will be 
located on the proper data tracks in a magnetic layer 4, and playback of the data which record of data was made 
by this recording head 26, or were recorded on data tracks by this reproducing head 27 for the forward 
directions is performed. 

[0014] If the approach of above-mentioned servo tracking is further explained using drawing 4 , as shown in 
drawing 4 (a) - (c), servo signals Sa, Sb, and Sc are periodically recorded on three servo tracks 10a, 10b, and 10c, 
respectively. As for the record wavelength of each servo signal Sa, Sb, and Sc, differing mutually is desirable, 
and if record length is almost the same, it is good. It is recorded that the period by which each servo signal is 
written in each servo track is made equally to the sum of the record length of servo signals Sa, Sb, and Sc, and 
does not overlap mutually [ each servo signal is the order of Sc, Sb, and Sa, and ] (in the case of the forward 
direction). 

[0015] Drawing 4 (a) As shown in - (c), the servo signal reading head 24 for the forward directions is made 
smaller [ a track pitch ] than 3 times while the width of face in the part of the gap is made more widely than 
width of recording track w of one servo track. Consequently, the servo signal reading head 24 for the forward 
directions is made as [ read / the servo signals Sa, Sb, and Sc recorded on three servo tracks 10a, 10b, and 10c, 
respectively / simultaneously ]. 

[0016] If reading of a servo signal is further explained in full detail with reference to drawing 4 (a) - (c), the 
magnetic tape will run to the forward direction F, and servo signal Sc recorded on servo- track 10c will be first 
read by the servo signal reading head 24 for the forward directions. Next, the servo signal Sb recorded on 
servo-track 10b is read. Furthermore, transit of a tape reads the servo signal Sa recorded on servo-track 10a. 
Thus, the output wave of the read servo signals Sa, Sb, and Sc becomes like drawing 4 (d) - (£). Here, drawing 4 
(d) * (£) supports the output wave in case the servo signal reading head 24 for the forward directions is in the 
location shown in drawing 4 (a) - (c), respectively. 

[0017] Drawing 4 (d) If servo tracking is further explained with reference to the output wave shown in - (£), the 
servo signal reading head 24 for the forward directions drawing 4 R> 4 (a) is an output wave in the case of being 
in the shown location, and, as for drawing 4 (d), the output wave of servo signals Sa and Sc is a symmetry form 
about the output wave of a servo signal Sb. As the condition that such an output wave is acquired is shown in 
drawing 4 (a), the servo signal reading head 24 for the forward directions will support the condition, i.e., the 
condition of an on truck, of being located in the center section in the cross direction of three servo tracks 10a, 
10b, and 10c, and a recording head 26 and the reproducing head 27 for the forward directions will be located 
proper on the predetermined data tracks in a magnetic layer. 

[0018] when an output wave as shown in drawing 4 (e) and (£) is acquired on the other hand (i.e., when the 
output wave of servo signals Sa and Sc is an unsymmetrical form about the output wave of a servo signal Sb), 
the servo signal reading head 24 for the forward directions shows drawing 4 (b) and (c) - as - servo-track 10a or 
10b - it is in the condition of having offset in which direction. This condition is in the condition of an off-track, 
and a recording head 26 and the reproducing head 27 for the forward directions will be located proper on the 
data tracks in a magnetic layer, then, the servo-tracking processor 28 with which the drive 20 was equipped as 
shown in drawing 3 - the magnetic-head unit 21 and/or the positioning guide rolls 22 and 23 - to each driving 
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gear (not shown), a command is emitted so that a recording head 26 and the reproducing head 27 for the 
forward directions may serve as a proper location. Consequently, a recording head 26 and the reproducing head 
27 for the forward directions return to the condition of a proper location, i.e., an ontruck, with a driving gear 
(not shown). 

[0019] When the width of face w and the pitch p of servo tracks 10a, 10b, and 10c are explained with reference 
to drawing 2 , each of each servo tracks is these width of face, and, as for especially the value, it is desirable 
that it is 20 100 micrometers 10 500 micrometers. Since possibility that the precision of sufficient tracking will 
not be acquired is high when a system (the servo signal reading section, transit system) cannot follow in 
precision unless the width of face w of a servo track fulfills 10 micrometers, and it may become impossible 
[ tracking ] and it exceeds 500 micrometers, it is desirable to consider as above-mentioned within the limits. On 
the other hand, since the opening does not exist between adjacent servo tracks about a pitch p, a pitch p is equal 
to width of recording-track w. But it is convenient for preparing an opening between adjacent servo tracks in 
any way, and, as for especially the pitch p in that case, it is desirable that it is 21- 150 micrometers 11600 
micrometers. 

[0020] Three or more servo tracks are formed in the back coat layer 5 when raising the precision of tracking. In 
this case, it is desirable to perform servo tracking by three servo-track lots according to the tracking method 
mentioned above. 

[0021] In performing a servo track, using this more than a lot, using three servo tracks as a lot The group of 
each servo track continues throughout the cross direction of a magnetic tape 1, may set predetermined spacing 
and may exist. About the cross direction of a magnetic tape 10, predetermined spacing may be set for example, 
in the crosswise center section, and you may exist in it more than the lot, and predetermined spacing may be 
set only in the side section of one of right and left, and you may exist only in the part more than the lot at it. 
Furthermore, about the cross direction of a magnetic tape 10, predetermined spacing may be set in two places 
or the part beyond it, and you may exist in it. For example, you may exist in the method section of right-and-left 
both sides more than the lot with the same or the different number of groups more than the lot with the same or 
the different number of groups at the same or a different number at a center section and the side section of one 
of right and left in more than a lot or a center section, and the method section of right- and- left both sides, 
respectively. And as for the number of groups of a servo track, also in which [ these ] case, it is desirable that it 
is 1 for an integer of the number of the data tracks in a magnetic layer 4. 

[0022] About forming a servo track magnetically, the following problems etc. follow the back coat layer of a 
magnetic tape on the layer in which magnetic recording is possible, and nothing and this back coat layer, both 
[ namely, ] a magnetic layer and a back coat layer - although - since it is the layer which has magnetism, when 
a magnetic tape is wound, both layers act each other magnetically and the phenomenon of magnetic transfer 
occurs. That is, the phenomenon in which a back coat layer is magnetized by the MAG of a magnetic layer, and 
a magnetic layer is magnetized by the MAG of a back coat layer occurs. Consequently, each output of the servo 
signal currently recorded on the data signal and back coat layer which are recorded on the magnetic layer 
declines, sufficient playback output is not obtained and there is a possibility that positive servo tracking may no 
longer be performed. However, the magnetic tape which can perform servo tracking is obtained in this 
invention, without solving the above-mentioned problem and decreasing a data area by making the coercive 
force and saturation magnetic flux density of a back coat layer into beyond a specific value and below a specific 
value in the coercive force of all the whole layer by the side of a magnetic layer, and relation with saturation 
magnetic flux density, respectively. 

[0023] Furthermore, if it explains to a detail, in the magnetic tape 1 of this invention, the coercive force 
(henceforth "Hcb") of the back coat layer 5 is made more highly than the coercive force (henceforth "Hem") of all 
the whole layer by the side of a magnetic layer. When a magnetic tape 1 is wound as Hcb is below Hem, with the 
MAG of the whole layer by the side of a magnetic layer, the back coat layer 5 will be magnetized, the output of 
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the servo signal currently recorded on the back coat layer 5 declines, and positive servo tracking is no longer 
performed. It is desirable still more desirable that it is 110% or more of Hern, and Hcb is 120 - 180% especially 
preferably 110 to 200%. Especially as a concrete value of Hcb, it is desirable that it is 120 - 300 kA/m 90 to 400 
kA/m. On the other hand, especially as a concrete value of Hem, it is desirable that it is 100 ■ 250 kA/m 80 to 
350 kA/m. In this description, "coercive force of all the whole layer by the side of a magnetic layer" means the 
coercive force as the whole by the contribution from all the magnetic layers prepared in the magnetic layer side. 
Therefore, when the magnetic tape 1 shown in drawing 1 is taken for an example and an interlayer 3 is a 
nonmagnetic layer, "coercive force of all the whole layer by the side of a magnetic layer" means the coercive 
force of a magnetic layer 4, and when an interlayer 3 is a magnetic layer, the coercive force of the magnetic 
layer 4 and interlayer 3 whole is meant. The measurement is performed about the magnetic tape in the 
condition that only a magnetic layer 4 and the middle class 3 were formed on the base material 2 (namely, 
magnetic tape in the condition that the back coat layer 5 is not formed). 

[0024] On the other hand, about the saturation magnetic flux density of the back coat layer 5 and a magnetic 
layer, the saturation magnetic flux density (henceforth "Bsb") of a back coat layer is made lower than the 
saturation magnetic flux density (henceforth "Bsm") of all the whole layer by the side of a magnetic layer. When 
a magnetic tape 1 is wound as Bsb is more than Bsm, by the magnetic flux generated from the servo signal 
currently recorded on the back coat layer 5, a magnetic layer 4 will be magnetized, the data signal currently 
recorded on the magnetic layer 4 will fall, and an error rate will rise. It is desirable still more desirable that it is 
90% or less of Bsm, and Bsb is 80 ■ 30% especially preferably 90 to 10%. Especially as a concrete value of Bsb, it 
is desirable that it is 50-200T 30 to 350 mT. On the other hand, as a concrete value of Bsm, it is especially 
desirable 100-400T, and that it is 120-300mT. In this description, "saturation magnetic flux density of all the 
whole layer by the side of a magnetic layer" means the saturation magnetic flux density as the whole by the 
contribution from all the magnetic layers prepared in the magnetic layer side. Therefore, when the magnetic 
tape 1 shown in drawing 1 is taken for an example and an interlayer 3 is a nonmagnetic layer, "saturation 
magnetic flux density of all the whole layer by the side of a magnetic layer" means the saturation magnetic flux 
density of a magnetic layer 4, and when an interlayer 3 is a magnetic layer, the saturation magnetic flux 
density of the magnetic layer 4 and interlayer 3 whole is meant. The measurement is performed like the case of 
measurement of the coercive force mentioned above about the magnetic tape in the condition that only a 
magnetic layer 4 and the middle class 3 were formed on the base material 2 (namely, magnetic tape in the 
condition that the back coat layer 5 is not formed). 

[0025] The method of adjusting the class and loadings of combination of the various components which 
constitute the back coat layer 5, especially magnetic powder as one of the approaches for the coercive force and 
saturation magnetic flux density of the back coat layer 5 filling the relation mentioned above, respectively in 
the coercive force of all the whole layer by the side of a magnetic layer and relation with saturation magnetic 
flux density is mentioned. Hereafter, the various components which constitute a back coat layer are explained. 
[0026] The back coat layer 5 contains magnetic powder and a binder. As the above-mentioned magnetic powder, 
what is usually used for the magnetic tape, for example, ferromagnetic hexagonal ferrite powder, ferromagnetic 
metal powder, ferromagnetic iron-oxide system powder, etc. can be used. Especially ferromagnetic hexagonal 
ferrite powder is high coercive force, and since it is the matter of hyposaturation magnetization, when this is 
used as magnetic powder, since the coercive force and saturation magnetic flux density of the back coat layer 5 
come to fill easily the relation mentioned above, respectively, they are desirable in the coercive force of all the 
whole layer by the side of a magnetic layer, and relation with saturation magnetic flux density. 
[0027] The magnetic powder with which some of those Fe atoms were permuted by a plate-like minute barium 
ferrite and a minute plate-like strontium ferrite list by atoms, such as Ti, Co, nickel, Zn, and V, as the 
above-mentioned ferromagnetic hexagonal ferrite powder is mentioned. It is high coercive force, and this 
ferromagnetic hexagonal ferrite powder is so desirable that it is the thing of hyposaturation magnetization, and, 
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as for especially the coercive force (He), specifically, it is desirable that it is 150 - 350 kA/m 100 to 400 kA/m. On 
the other hand, as for the saturation magnetization (sigmas), it is especially desirable 20 ■ 100Am2 / kg, and 
that they are 30 - 70Am2 / kg. 

[0028] As for the above-mentioned ferromagnetic hexagonal ferrite powder, it is desirable that it is a diameter 
of a granule from the point which narrows a magnetization transition region and makes surface roughness 
small, and it is especially specifically desirable that the plate diameter is 30*70nm 20 100nm, Moreover, as for a 
tabular ratio (a plate diameter/board thickness), it is desirable 110, and that it is especially 3 6. Moreover, as 
for the BET specific surface area of the above-mentioned ferromagnetic hexagonal ferrite powder, it is desirable 
that they are 30 70m2 / g. 

[0029] As a binder used together with the above-mentioned magnetic powder, if used for a magnetic tape, it can 
be used without a limit. For example, such mixture etc. is mentioned to thermoplastics, thermosetting resin, 
and a reaction type resin list. Specifically, the copolymer of a vinyl chloride and its conversion object, an acrylic 
acid, a methacrylic acid and the copolymer of the ester, the copolymer (resin of a rubber system) of acrylonitrile, 
polyester resin, polyurethane resin, an epoxy resin, fibrin system resin, polyamide resin, etc. can be used. As for 
the number average molecular weight of the above-mentioned binder, it is desirable that it is 2,000 200, 000. 
Moreover, in order to raise the dispersibility of the various powder contained in the back coat layer 5, the 
above-mentioned binder may be made to contain the functional group (the so-called polar group) of 
polarizability, such as betaine structures, such as a hydroxyl group, a carboxyl group or its salt, a sulfonic group 
or its salt, a phosphoric-acid radical or its salt, a nitro group or a nitrate radical, an acetyl group, a sulfate 
radical or its salt, an epoxy group, a nitrile group, a carbonyl group, an amino group, an alkylamino radical, an 
alkylammoniumsalt radical, sulfobetaine, and carbobetaine. It is desirable to the above-mentioned magnetic 
powder 100 weight section 10 - 50 weight section and that 12 30 weight section combination especially of this 
binder is carried out. 

[0030] In addition to the above-mentioned component, an abrasives particle, carbon black, lubricant, a curing 
agent, etc. may be contained in the back coat layer 5. 

[0031] as the above-mentioned abrasives particle - an alumina, a silica, Zr02, and Cr 203 etc. ■■ the powder of 
seven or more matter is preferably used for Mohs hardness. As for the primary particle size of this abrasives 
particle, it is desirable that it is 0.03 0. 6 micrometers from lowering of coefficient of friction at the time of 
transit and the point of improvement in transit endurance, and it is still more desirable that it is 0.05 0. 3 
micrometers. It is desirable to the above-mentioned magnetic powder 100 weight section 2 - 15 weight section 
and that 5- 10 weight section combination especially of the above-mentioned abrasives particle is carried out. 
[0032] The above-mentioned carbon black functions as an antistatic agent, a solid lubricant, etc. Although there 
is especially no limit in the class of this carbon black, if 3 / lOOg carbon black is used the primary particle size of 
15-80nm, 10-80m 2 of BET specific surface areas / g, and the DBP oil absorption of 100- 300cm, since the shape 
of surface type of the back coat layer 5 can be made good, it is desirable. This carbon black is desirable from the 
point that 2 - 50 weight section and that 2-10 weight section combination is carried out especially can make the 
shape of surface type of the back coat layer 5 much more good to the above-mentioned magnetic powder 100 
weight section. 

[0033] Generally as the above-mentioned lubricant, a fatty acid and fatty acid ester are used. As the 
above-mentioned fatty acid, a caproic acid, a caprylic acid, a capric acid, a lauric acid, a myristic acid, a palmitic 
acid, stearin acid, isostearic acid, a linolenic acid, oleic acid, an elaidic acid, behenic acid, a malonic acid, a 
succinic acid, a maleic acid, a glutaric acid, an adipic acid, a pimelic acid, an azelaic acid, a sebacic acid, 1, 
12-dodecane dicarboxylic acid, octane dicarboxylic acid, etc. are mentioned, for example. On the other hand as 
the above-mentioned fatty acid ester, the alkyl ester of the above-mentioned fatty acid etc. is mentioned, for 
example, and a thing with 12-36 total carbon is desirable. It is desirable to the above-mentioned magnetic 
powder 100 weight section 0.5 - 20 weight section especially 1 - 10 weight section, and also that 2-8 weight 
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section combination of these lubricant is carried out. 

[0034] Generally as the above-mentioned curing agent, the isocyanate system curing agent and amine system 
curing agent which are represented by the coronate L made from Japanese Polyurethane Industry (trade name) 
are used. It is desirable to the above-mentioned magnetic powder 100 weight section 1 - 20 weight section and 
that 3*10 weight section combination especially of this curing agent is carried out. 

[0035] The back coat layer 5 is formed by applying the back coat coating with which a solvent comes to 
distribute each above-mentioned component on a base material 2. As this solvent, the solvent of a ketone 
system, the solvent of an ester system, the solvent of an ether system, the solvent of an aromatic hydrocarbon 
system, the solvent of a chlorinated hydrocarbon system, etc. are mentioned. It is desirable to the 
above-mentioned binder 100 weight section the 400 - 2000 weight section and that 500- 1500 weight section 
combination especially of the above-mentioned solvent is carried out. 

[0036] As for especially the thickness of the back coat layer 5 which applies the above-mentioned back coat 
coating and is formed, it is desirable to especially set 0.21.5-micrometer 0.12 micrometers to 0.21.0 
micrometers in consideration of balance with the thickness of a magnetic layer 4 and the middle class 3 etc. 
[0037] Moreover, in order to prevent that the shape of surface type of a back coat layer imprints to a magnetic 
layer at the time of winding of a magnetic tape 1 about the surface roughness of a back coat layer and to 
stabilize transit of a magnetic tape 1, it is desirable to set especially 830nm of the 
arithmetical mean-deviation of-profile Ra to 10-20nm, and it is desirable to set especially 40 200nm of 
ten-point averages of roughness height Rz to 80 150nm. What is necessary is to be an above-mentioned amount, 
with just to blend with the back coat layer 5 the carbon black which has above-mentioned physical properties, 
in order to make Ra and Rz of the back coat layer 5 into such desirable range. 

[0038] Arithmetical-mean-deviation of-profile Ra is defined by the following formula (l), and the ten-point 
average of roughness height Rz is measured on condition that the following based on the definition of JIS B 
0601 1994, using Laser Interferometric Microscope Maxim 3D Model 5700 made from Zygo in both. 

- Filter:Fixed Remove-Cyhnder-Filter Freg • 4.0 (17mm) 

- Filter Wavelength : 0.250 (mm) 

- Trim:0 and Trim Move : All and a lens: Fizeau x40[0039] A measurement piece is stuck and measured by water 
or ethanol on] which is not limited to this although the slide glass made from Matsunami Glass was used on the 
slide glass [book descriptions of the physical properties with which are satisfied of JIS R 3502 for microscopes. 
Under the present circumstances, since a result with sufficient repeatability will not be obtained if there is 
superfluous water or ethanol, a certain amount of water or ethanol evaporates, and let what was measured 
between the conditions that it sees from the background of a slide glass and an interference fringe can be seen 
be the value of Ra and Rz. 

[0040] 

[Equation l] 

Ra= J* | y (x) | dx (1) 

[0041] Next, how to record a servo signal on a back coat layer is explained with reference to drawing 5 . Here, it 
is drawing 5 . It is the schematic diagram showing the equipment which records a servo signal on the back coat 
layer of a magnetic tape. The equipment 30 shown in drawing 5 is equipped with the delivery reel 31, the take 
up reel 32, and the servo signal recording device 33. And the servo signal recording apparatus 33 is equipped 
with the servo signal recording head 34. 

[0042] The magnetic tape 1 obtained by carrying out the slit of the magnetic tape original fabric is wound 
around the delivery reel 31. And it lets out a magnetic tape 1 at a predetermined rate. Magnetic recording is not 
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made by the back coat layer of a magnetic tape 1 at this event. The magnetic tape 1 which it let out is led in the 
servo signal recording apparatus 33, and a servo signal is recorded on the back coat layer 5 by the servo signal 
recording head 34 currently installed in this equipment 33. The recording head 34 of the number of servo tracks 
and the same number actually formed in the back coat layer 5 continues crosswise [ of a magnetic tape 1 ], and 
the servo signal recording head 34 is installed, although only the piece is drawn in drawing 5 since it is simple, 
and the servo track with which the predetermined servo signal was recorded on the part which each recording 
head 34 in the back coat layer 5 contacted, and this servo signal was recorded on it the longitudinal direction 
(= the transit direction) of a magnetic tape 1, and parallel and it is continued and formed in the overall length 
of a magnetic tape 1. Finally, the magnetic tape 1 with which the servo signal was recorded is wound around a 
take up reel 32. In addition, although not illustrated, it is desirable to form a means to regulate which edge of a 
magnetic tape in which location of the transit system of the magnetic tape 1 in the above-mentioned equipment 
33, to prevent the fluctuation to the cross direction of the tape at the time of tape transit, and to make it the 
distance from this edge to each servo track become fixed, respectively. 
[0043] Next, the general matter in the magnetic tape of this invention is explained. 

[0044] In the magnetic tape 1 shown in drawing 1 , the magnetic layer 4 is formed by applying the magnetic 
coating containing ferromagnetic powder and a binder. That is, the above-mentioned magnetic tape 1 is a 
magnetic tape of a spreading mold. 

[0045] As the above-mentioned ferromagnetic powder, the ferromagnetic powder and the tabular ferromagnetic 
powder of needlelike or fusiform can be used, for example, this ■- as ferromagnetic powder of needlelike or 
fusiform, the ferromagnetic metal powder which makes iron a subject, ferromagnetic iron-oxide system powder, 
etc. are mentioned. On the other hand, ferromagnetic hexagonal ferrite powder etc. is mentioned as this tabular 
ferromagnetic powder. When the ferromagnetic hexagonal ferrite powder especially mentioned above in the 
back coat layer 5 is blended, it is desirable to use the thing of high saturation magnetization as the 
above-mentioned ferromagnetic powder, and it is desirable to specifically use the ferromagnetic metal powder of 
needlelike or fusiform and ferromagnetic iron-oxide system powder. 

[0046] The ferromagnetic metal powder the amount of [ whose ] metal is 50 % of the weight or more and whose 
60% or more for this metal is iron as the above-mentioned ferromagnetic metal powder is mentioned. As an 
example of this ferromagnetic metal powder, example FeCo, Fe-nickel, Fealuminum, Fe nickel aluminum, 
Fe Co nickel, Fe nickel aluminum Zn, FealuminumSi, etc. are mentioned. Moreover, as the above-mentioned 
ferromagnetic iron-oxide system powder, gamma Fe 203, Co covering gamma -Fe 203, the Co covering FeOx, 
etc. are mentioned (4 / 3<=x<1.5). As for especially these ferromagnetic powder of needlelike or fusiform, it is 
desirable that 0.05 0.2 micrometers of the major-axis length are 0.05 0. 16 micrometers, and 3- 15, and that it is 
especially 3- 10 have a desirable needlelike ratio (namely, major-axis length / minor-axis length). In order to fill 
easily the relation mentioned above about the coercive force and saturation magnetic flux density of all the 
whole layer by the side of the back coat layer 5 and a magnetic layer, as for the coercive force of these 
ferromagnetic powder of needlelike or fusiform, and the value of saturation magnetization, it is desirable that 
they are the following within the limits, respectively, namely, the above - as for especially the coercive force 
(He) of the ferromagnetic powder of needle like or fusiform, it is desirable that it is 150 - 350 kA/m 100 to 400 
kA/m. Moreover, as for the saturation magnetization (sigmas), it is especially desirable 100 - 200Am2 / kg, and 
that they are 120 - 170Am2 / kg. Moreover, as for the BET specific surface area of these ferromagnetic powder of 
needlelike or fusiform, it is especially desirable 30 70m2 / g, and that they are 40 70m2 / g. 

[0047] The above-mentioned ferromagnetic powder can be made to contain rare earth elements and a 
transition-metals element if needed. Furthermore, in order to raise the dispersibility etc., surface treatment 
may be performed to the above-mentioned ferromagnetic powder. The approach of performing this surface 
treatment by the approach indicated by "Characterization of Powder Surfaces" (T. J.Wiseman work, Academic 
Press, 1976) and the same approach, for example, covering the front face of the above-mentioned ferromagnetic 
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powder with a minerals oxide is mentioned. Under the present circumstances, as a minerals oxide which can be 
used, aluminum 203, Si02, Ti02, Zr02, Sn02, Sb 203, ZnO, etc. are mentioned, on the occasion of an activity, 
these may be used independently, or two or more sorts may be mixed and used. In addition, organic processing 
of silane coupling processing, titanium coupling processing, aluminum coupling processing, etc. can also 
perform the above-mentioned surface preparation in addition to the above-mentioned approach. 
[0048] What was illustrated as a binder used for formation of the back coat layer 5 as the above-mentioned 
binder, and the same thing can be used. Therefore, although especially the detail of this binder is not explained, 
the explanation explained in full detail about the back coat layer 5 is applied suitably. It is desirable to the 
above-mentioned ferromagnetic powder 100 weight section 10 - 40 weight section and that 15-25 weight section 
combination especially of this binder is carried out. 

[0049] In addition to the above-mentioned component, the magnetic layer 4 may contain an abrasives particle, 
carbon black, lubricant, a curing agent, etc. As these components, what is blended with the back coat layer 5, 
and the same thing can be used. Therefore, although especially the detail of these components is not explained, 
the explanation explained in full detail about the back coat layer 5 is applied suitably. The loadings with these 
desirable components are as follows to the above-mentioned ferromagnetic powder 100 weight section, 
respectively. 

- abrasives particle: - 2 - 20 weight section - especially 5-15 weight section and carbon black^O.l - 10 weight 
section - especially -- 0.1-5 weight section and lubricant^O.5 - 10 weight section - especially - 0.5 5 weight 
section and curing agents - 6 weight section - especially --2-5 weight section [0050] In a magnetic layer 4, 
various additives, such as a dispersant usually used for the magnetic tape other than an above-mentioned 
component, a rusr-proofer, and an antifungal agent, can also be added if needed. 

[0051] The magnetic layer 4 is formed by applying the magnetic coating which made the solvent distribute each 
above-mentioned component on an interlayer 3. What was illustrated as a solvent used for a back coat coating 
as this solvent, and the same thing can be used. As for the loadings of this solvent in the above-mentioned 
magnetic coating, it is especially desirable the 80 - 500 weight section and that it is the 100 - 350 weight section 
to the above-mentioned ferromagnetic powder 100 weight section contained in this magnetic coating. 
[0052] In order to prepare the above-mentioned magnetic coating, feed ferromagnetic powder and a binder into 
a NAUTA mixer etc. with some solvents, carry out preliminary mixing, and mixture is obtained. After kneading 
this mixture with a continuous system pressurized kneader etc. and a 2 shaft screw kneading machine, diluting 
with some above-mentioned solvents subsequently and carrying out distributed processing using a sand mill 
etc., additives, such as lubricant, can be mixed and filtered and the approach of mixing the remainder of a 
curing agent or the above-mentioned solvent further etc. can be mentioned. 

[0053] It is desirable still more desirable that it is 0.1-3 micrometers from improvement in S/N or the point of 
prevention of a self-demagnetization, and the thickness of a magnetic layer 4 is 0.1-2 micrometers. 
[0054] Moreover, in order to fill easily the relation mentioned above about the coercive force and saturation 
magnetic flux density of all the whole layer by the side of the back coat layer 5 and a magnetic layer, as for the 
coercive force of a magnetic layer 4, and the value of saturation magnetic flux density, it is desirable that they 
are the following within the limits, respectively. That is, as for especially the coercive force (He) of a magnetic 
layer 4, it is desirable that it is 100 - 250 kA/m 80 to 350 kA/m. Moreover, as for especially the saturation 
magnetic flux density (Bs), it is desirable that it is 120 300mT 100 to 400 mT. 

[0055] Next, an interlayer 3 is explained. An interlayer 3 may be a layer which has magnetism and may be a 
nonmagnetic layer. When it is the layer in which an interlayer 3 has magnetism, this interlayer 3 is a magnetic 
layer containing magnetic powder, and is formed using the magnetic coating which uses magnetic powder, 
nonmagnetic powder, a binder, and a solvent as a principal component. On the other hand, when an interlayer 3 
is a nonmagnetic layer, this interlayer 5 is formed using the nonmagnetic coating which uses nonmagnetic 
powder, a binder, and a solvent as a principal component (henceforth [ these coatings are named generically 
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and ] an "interlayer coating"). 

[0056] as the above-mentioned magnetic powder, ferromagnetic powder uses preferably having as this 
ferromagnetic powder - both hard magnetism powder and soft magnetism powder - although - it is used 
preferably. 

[0057] As the above-mentioned hard magnetism powder, ferromagnetic hexagonal ferrite powder, ferromagnetic 
metal powder, ferromagnetic iron-oxide system powder, etc. which are used for a magnetic layer 4 are 
mentioned, for example. Especially the thing for which ferromagnetic hexagonal ferrite powder, especially a 
plate diameter use ferromagnetic hexagonal ferrite powder 0.1 micrometers or less is [ among these ] desirable. 
Although it is especially the same as that of the ferromagnetic powder used for a magnetic layer 4 about the 
detail of these magnetic powder and not being explained, the explanation about this ferromagnetic powder is 
applied suitably. 

[0058] On the other hand, especially as the above-mentioned soft magnetism powder, although not restricted, it 
is desirable, for example, what is usually used for the so-called light electric appliance machines, such as the 
magnetic head and an electronic circuitry, can use the software magnetic material (soft magnetic materials) 
indicated by ********** "physical (below) magnetic-properties [ of a ferromagnetic ] and application" (Shokabo 
Publishing, 1984) 368 376 page, and can specifically use oxide soft magnetism powder metallurgy group soft 
magnetism powder. 

[0059] As the above-mentioned oxide soft magnetism powder, spinel ferrite powder is used preferably. As this 
spinel ferrite powder MnFe 204, Fe 304, CoFe 204, and NiFe 204, MgFe 204 and Li0.5 Fe 2.504 Mn-Zn 
system ferrite, A nickelZn system ferrite, a nickel-Cu system ferrite, a CuZn system ferrite, a MgZn system 
ferrite, a Li Zn system ferrite, Zn system ferrite, Mn system ferrite, etc. can be mentioned. These oxides soft 
magnetism powder may be used independently, or may be used together two or more sorts. Moreover, as the 
above-mentioned metal soft magnetism powder, a Fe Si system alloy, a Fe aluminum system alloy (Alperm, 
Alfenol, Alfer), a permalloy (plural system alloy which added Mo, Cu, Cr, etc. to a nickel Fe system binary alloy 
and this), Sendust (Fe-9.6wt%Si-5.4wt%aluminum), a FeCo alloy, etc. can be mentioned. These metal soft 
magnetism powder may be used independently, or may use two or more sorts together. 

[0060] The coercive force of the above-mentioned oxide soft magnetism powder is usually 8 - 12000 A/m, and 
saturation magnetization is usually 30 - 90Am2 / kg. Moreover, the holding power of metal soft magnetism 
powder is usually 1.6 - 8000 A/m, and saturation magnetization is usually 5 - 500Am2 / kg. 
[0061] Although especially the configuration of the above-mentioned soft magnetism powder is not restricted, 
the shape of a globular shape, tabular, and a needle etc. is mentioned, and, as for the magnitude, it is desirable 
that it is 5-800nm. 

[0062] Surface treatment which can be made to contain rare earth elements and a transition-metals element if 
needed, and is performed to this ferromagnetic metal powder, and same surface treatment may be performed to 
the above-mentioned magnetic powder like the ferromagnetic powder contained in a magnetic layer 4. 
[0063] Next, explanation of the above-mentioned nonmagnetic powder mentions nonmagnetic ferrous oxide (red 
ocher), a barium sulfate, zinc sulfide, a magnesium carbonate, a calcium carbonate, a calcium oxide, a zinc 
oxide, magnesium oxide, diacid ized magnesium, a tungsten disulfide, molybdenum disulfide, boron nitride, a 
tin dioxide, silicon carbide, cerium oxide, corundum, a man made diamond, a garnet, a quartzite, silicon nitride, 
carbonization molybdenum, boron carbide, tungsten carbide, titanium carbide, the diatom earth, a dolomite, 
resin powder, etc. as this nonmagnetic powder, for example. Nonmagnetic ferrous oxide (red ocher), titanium 
oxide, boron nitride, etc. are preferably used also in these. These nonmagnetic powder is independent, or may 
mix and use two or more sorts. Any of a globular shape, tabular, a needle, and amorphism are sufficient as the 
configuration of the above-mentioned nonmagnetic powder. As for the magnitude, in the thing of a globular 
shape, tabular, and amorphism, it is desirable that it is 5 200nm, and it is desirable in a needlelike thing that 
major-axis length is [ needlelike ratios] 3 20 in 20"300nm. the case (namely, when an interlayer 3 is a magnetic 
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layer) where the above-mentioned nonmagnetic powder is used together with the above-mentioned magnetic 
powder - this magnetic powder 100 weight section - receiving - desirable - 30 - 70 weight section - further - 
desirable - 40 - 60 weight ************, On the other hand, when the above-mentioned magnetic powder is not 
used, the loadings of other components are determined based on this nonmagnetic powder 100 weight section 
(namely, when an interlayer 3 is a nonmagnetic layer). Surface treatment performed to the above-mentioned 
magnetic powder and same processing may be performed to the various nonmagnetic powder mentioned above 
if needed. 

[0064] An interlayer 3 may not ask ** which is nonmagnetic as it is magnetism, but, in addition to the 
component mentioned above, may contain an abrasives particle, lubricant, carbon black, a curing agent, etc. 
further including the binder. Especially as these components, although not explained, the same thing as the 
component used for the back coat layer 5 and a magnetic layer 4 is used. The loadings with these desirable 
components are as follows to the total quantity 100 weight section (when an interlayer 3 is a magnetic layer) of 
the above-mentioned magnetic powder and nonmagnetic powder, or this nonmagnetic powder 100 weight 
section, respectively (when an interlayer 3 is a nonmagnetic layer). 

Binder : - 16 * 40 weight section, especially 20 28 weight section and abrasives particle^ - 30 weight section, 
Especially, 8 - 12 weight section and lubricant : 2 - 20 weight section, especially 5 7 weight section and carbon 
black:5 - 30 weight section, Especially, 20 [ 12 - ] weight section and a curing agent: 2 - 12 weight section and 
the thing especially same to 4 - 8 weight section and an interlayer 3 as the additive blended with a magnetic 
layer 4 if needed can also be blended. 

[0065] An interlayer 3 applies the interlayer coating containing an above-mentioned component and an 
above-mentioned solvent on a base material 2, and is formed. The same thing as the solvent contained in the 
back coat coating mentioned above or magnetic coatings as this solvent is used, it being desirable to consider as 
the 100 - 700 weight section to the total quantity 100 weight section (when for an interlayer 3 to be a magnetic 
layer) of the above-mentioned magnetic powder and nonmagnetic powder or this nonmagnetic powder 100 
weight section as for the amount of this solvent used (when an interlayer 3 being a nonmagnetic layer), and 
considering as the 300 - 500 weight section especially -- good - better. 

[0066] As for an interlayer's 3 thickness, it is especially desirable that it is 0.1-3 micrometers 0.510 
micrometers in a certain amount of thickness being required, and on the other hand, becoming easy to generate 
a crack at the time of deformation from the point which controls the maintenance capacity of the lubricant 
which influences the endurance of a magnetic tape 1, if too thick. 

[0067] When it is the layer in which the middle class 3 has magnetism, in order to fill easily the relation 
mentioned above about the coercive force and saturation magnetic flux density of all the whole layer by the side 
of the back coat layer 5 and a magnetic layer, as for the value of the coercive force and saturation magnetic flux 
density, it is desirable that they are the following within the limits, respectively. That is, as for especially an 
interlayer's 3 coercive force (He), it is desirable that it is 120 - 300 kA/m 90 to 400 kA/m. Moreover, as for 
especially the saturation magnetic flux density (Bs), it is desirable that it is 50 200mT 30 to 350 ml 
[0068] As an ingredient which constitutes a base material 2, polyethylene terephthalate, polybutylene 
terephthalate, Polyethylenenaphthalate, Polycyclohexylene dimethylene terephthalate and polyester [, such as 
polyethylene bis-phenoxy carboxylate, ]; polyolefine [, such as polyethylene and polypropylene, ]; - cellulosic [, 
such as cellulose acetate butylate and cellulose acetate propionate, ]; - a polyvinyl chloride and vinyl system 
resin [, such as a polyvinylidene chloride, ]; - polyamide; polyimidei - polycarbonate; polysulfonei - 
non magnetic materials, such as macromolecule resin, such as polyurethane, are mentioned to a polyether 
ether ketone list. These are independent or can be used combining two or more sorts. Drawing processing of one 
shaft or two shafts, corona discharge treatment, easily-adhesive processing, etc. may be performed to the 
above-mentioned base material which consists of these ingredients if needed. 

[0069] There is especially especially no limit in the thickness of the nonmagnetic base material 2, and 2-76 
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micrometers is desirable 2- 100 micrometers. 

[0070] Next, the outline of the desirable method of manufacturing the magnetic tape 1 shown in drawing 1 is 
described. First, a sentimenton wet method performs simultaneous multistory spreading so that each class 
may serve as predetermined thickness in the magnetic coating which forms a magnetic layer 4 on a base 
material 2, and the interlayer coating which forms an interlayer 3, and the paint film of a magnetic layer 4 and 
an interlayer 3 is formed. That is, as for a magnetic layer 4, it is desirable to be painted and formed at the time 
of an interlayer's 3 humidity. Subsequently, to these paint films, after performing magnetic field orientation 
processing, it rolls round by performing desiccation processing. Then, calender processing is performed and the 
back coat layer 5 is formed further. Or after forming the back coat layer 5, a magnetic layer 4 and an interlayer 
3 may be formed. Subsequently, aging processing is carried out under 40 80 degrees C for 6 to 100 hours, and a 
slit is carried out to desired width of face. And after a slit, by the approach mentioned above, a servo signal is 
magnetically recorded on the back coat layer 5, and the above-mentioned magnetic tape 1 is obtained. 
[0071] Before multistory spreading by the above-mentioned sentimenton wet method is indicated by the 42nd 
column of 31 lines of JP,5 73883,A - the 43rd column of 13 lines and an interlayer coating dries, it is the 
approach of applying a magnetic coating, and the magnetic tape which there were few drop outs, and could 
respond to high density record by this approach, and was excellent also in the endurance of a paint film is 
obtained. 

[0072] The above-mentioned magnetic field orientation processing is performed before each coating dries, and it 
can be performed about 40 or more kA/m in parallel to the spreading side of the above-mentioned magnetic 
coating by the approach of impressing the field of about 80 to 800 kA/m preferably, and the approach the 
above-mentioned magnetic coating passes the inside of the solenoid of about 80 to 800 kA/m etc. to the inside of 
a damp or wet condition. By performing magnetic field orientation processing under such conditions, 
orientation of the above-mentioned ferromagnetic powder contained in the magnetic layer 4 can be carried out 
to the longitudinal direction of a magnetic tape 1. In addition, it is also desirable to spray the warm air of 30 - 
50 degrees from the upper part of a magnetic layer 4, to perform the predrying, and to control the amount of 
residual solvents in each class during the desiccation processing after magnetic field orientation processing, 
just before magnetic field orientation processing, in order to make it the magnetic field orientation condition of 
this ferromagnetic powder not change. 

[0073] Supply of the gas heated by 30- 120 degrees C can perform the above-mentioned desiccation processing, 
and extent of desiccation of a paint film can be controlled by controlling gaseous temperature and the gaseous 
amount of supply in this case. 

[0074] The above-mentioned calender processing can be performed by the supercalender method which lets 
between a metal roll, a cotton roll, or synthetic-resin rolls or between the metal rolls of two pass. As for the 
conditions of calender processing, it is desirable to consider as the temperature of 60- 140 degrees C, a linear 
pressure 100 - 500 kg/cm. 

[0075] In addition, on the occasion of manufacture of the above-mentioned magnetic tape 1, finishing processes, 
such as polish of the front face of a magnetic layer 4 and a cleaning process, can also be given if needed. 
Moreover, spreading of a magnetic coating and an interlayer coating can also usually be performed by the 
well-known serial multistory method of application. 

[0076] As mentioned above, although the magnetic tape of this invention was explained based on the desirable 
operation gestalt, in the range which is not restricted to the above-mentioned operation gestalt and does not 
deviate from the meaning of this invention, various modification is possible for this invention. For example, it 
may replace with a signal as shown in drawing 4 as a servo signal recorded on a servo track, and other signals 
may be used. Moreover, in the magnetic tape 1 shown in drawing 1 , a primer layer may be prepared between a 
base material 2, the middle class 3, or the back coat layer 5. Moreover, although the operation gestalt 
mentioned above is the magnetic tape of a spreading mold, equivalent effectiveness is done so, even if it 
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replaces with this and uses the magnetic tape of a metal vacuum evaporationo mold. 
[0077] 

[Example] Hereafter, the effectiveness is illustrated while an example explains the magnetic tape of this 

invention to a detail further. However, this invention is not limited to this example. In addition, unless it 

refuses especially, weight section and weight % is meant the "section" and"%", respectively. 

[0078] [Example l] (Except for the curing agent), the following combination component was kneaded by the 

kneader, respectively, subsequently the stirrer distributed it, further, by the sand mill, micro-disperse was 

carried out, after filtration and a curing agent were added at the end with the I micrometer filter, and the back 

coat coating, the magnetic coating, and interlayer coating of the following presentation were prepared, 

respectively. 

[0079] 

<Combination of a back coat coating>, and magnetic powder A (a class and number of copies are table 1 and 
table 2 reference) 

- Sulfonic group content vinyl chloride copolymer (binder) 20 sections and sulfonic group polyurethane resin 
(binder) 20 sections and alumina (abrasives, primary particle size' 0.18 micrometers) 10 sections and carbon 
black The five sections (primary particle size: 54nm, BET specific surface area:32m2 / g, DBP oil 
absorption: 180cm3 / lOOg) 

- Stearin acid (lubricant) 1 section and butyl stearate (lubricant) 3 sections and a methyl ethyl ketone (solvent) 
The 100 sections and toluene (solvent) The 100 sections and cyclohexanone (solvent) The 100 sections [0080] 
<Combination of a magnetic coating>, and ferromagnetic powder a (a class and number of copies are table 1 and 
table 2 reference) 

- Alumina (abrasives, primary particle size: 0.15 micrometers) 8 sections and carbon black The 0.5 sections (an 
antistatic agent, primary particle size: 0.018 micrometers) 

- Vinyl chloride copolymer (binder) The ten sections (1.2 % of the weight, a sulfonicgroup content: average 
degree of polymerization: 280, epoxy group content : 8x10 -5Eq/(g)) 

- Polyurethane resin (binder) The seven sections (25000, a sulfonic group content: number average molecular 
weight : 1.2x10 -4Eq [ g ] /, a glass transition point : 45 degrees C) 

- Stearin acid (lubricant) The 1.5 sections and 2-ethylhexyl olate (lubricant) 2 sections and poly isocyanate 
(curing agent) The five sections [the coronate L made from Japanese Polyurethane Industry (trade name)] 

- Methyl ethyl ketone The 120 sections and toluene 80 sections and cyclohexanone The 40 sections [0081] 
<Combination of an interlayer coating>, and nonmagnetic powder I (a class and number of copies are table 1 
and table 2 reference) 

- Magnetic powder I (a class and number of copies are table 1 and table 2 reference) 

- Alumina (an abrasive material, primary particle size: 0.15 micrometers) 3 sections and vinyl chloride 
copolymer (binder) The 12 sections (1.2 % of the weight, a sulfonic group content: average degree of 
polymerization: 280, epoxy group content : 8x10 -5Eq/(g)) 

- Polyurethane resin (binder) The eight sections (25000, a sulfonic group content: number average molecular 
weight : 1.2x10 -4Eq [ g ] /, a glass transition point : 45 degrees C) 

- Stearin acid (lubricant) 1 section and 2-ethylhexyl olate (lubricant) 4 sections and poly isocyanate (curing 
agent) The four sections [the coronate L made from Japanese Polyurethane Industry (trade name)] 

- Methyl ethyl ketone 90 sections and toluene 60 sections and cyclohexanone The 30 sections [0082] On the base 
material which consists of a polyethylenenaphthalate film with a thickness of 4.5 micrometers, simultaneous 
multistory spreading was performed in the die coating machine, and each paint film was formed so that the 
desiccation thickness of an interlayer and a magnetic layer might be set to 1.5 micrometers and 0.2 
micrometers in an interlayer coating and a magnetic coating, respectively. Subsequently, while these paint 
films were in the damp or wet condition, the solenoid of 400 kA/m performed magnetic field orientation 
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processing. Furthermore, with the drying furnace, 80-degree C warm air was sprayed on the paint film the rate 
for 10m/, and it dried. Calender processing of the paint film was carried out after desiccation, and the interlayer 
and the magnetic layer were formed. Then, the above-mentioned back coat coating was applied on the field of 
objection of the above-mentioned base material, it dried at 90 more degrees C, and the back coat layer with a 
thickness of 0.5 micrometers was formed. Thus, the slit of the original fabric of the obtained magnetic tape was 
carried out to 12.7mm width of face. 

[0083] Next, using the equipment shown in drawing 5 , the overall length of a tape was covered and the servo 
signal was recorded on the back coat layer of the magnetic tape which carried out the slit. The number of trucks 
in this case was 30, and the width of recording track was 30 micrometers. Thus, the magnetic tape with which 
the servo signal was recorded on the back coat layer was obtained. 

[0084] [Examples 2-5 and examples 1-3 of a comparison] The magnetic tape with which the servo signal was 
recorded on the back coat layer like the example 1 was obtained except carrying out as the class and loadings of 
the magnetic powder in the back coat coating used in the example 1, the ferromagnetic powder in a magnetic 
coating, and the magnetic powder in an interlayer coating and nonmagnetic powder are shown in a table 1 and 
a table 2. 

[0085] About the magnetic tape obtained in the example and the example of a comparison, coercive force and 
saturation magnetic flux density of a back coat layer, a magnetic layer, and an interlayer were measured, 
respectively. Moreover, coercive force and saturation magnetic flux density of a magnetic layer and the whole 
interlayer were also measured. These results are shown in a table 2. In addition, using adhesive tape, the 
coercive force of a back coat layer, a magnetic layer, and each interlayer and measurement of saturation 
magnetic flux density exfoliated, and performed each class. Moreover, the coercive force of a magnetic layer and 
the whole interlayer and measurement of saturation magnetic flux density followed the magnetic tape after 
exfoliating only a back coat layer from a magnetic tape using adhesive tape. 

[0086] In order to evaluate the engine performance of the magnetic tape obtained in the example and the 
example of a comparison, the playback output of a magnetic tape, arithmetical-meandeviationof-profile Ra of 
a back coat layer, ten-point averageofroughnessheight Rz, a dynamic friction coefficient, and surface electric 
resistance were measured. Furthermore, the magnetic tape was wound and the tracking test was performed 
after three-month preservation. Those results are shown in a table 2. In addition, among the above-mentioned 
measurement, arithmetical-mean deviation of-profile Ra and the ten-point average of roughness height Rz of a 
back coat layer were performed by the approach mentioned above, and performed other measurement by the 
following approach. 

[0087] Using the <playback output> head circuit tester method, the signal with a record wavelength of 0.6 
micrometers was recorded, the playback output was measured, and the example 1 of a comparison was 
expressed as criteria (OdB). 

[0088] The <dynamic friction coefficients magnetic tape was contacted on the stainless steel pole by the tension 
of lOg (Tl), and tension (T2) required for making it run a tape at the rate of 14.3 mm/s on this condition was 
measured. The dynamic friction coefficient mu of a magnetic tape was computed from the degree type from this 
measured value. 
mu= (1/pi) In (T2/T1) 

[0089] <Surface electric resistance> 24k gold plate is performed, and using two electrodes with a radius of 
10mm with which N4 (ISO 1302 reference) is made to granularity, these electrodes are put on parallel in the 
level condition so that it may become the distance of d= 12.7mm of a center to center on a magnetic layer. The 
0.25-N force is applied to the ends of a magnetic tape, and the direct current voltage of 100V**10V is impressed 
to an electrode, and an inter-electrode current is measured. Surface electric resistance is calculated from this 
value. 

[0090] <Tracking test> Tracking was performed using the servo signal actually recorded on the back coat layer. 
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And output fluctuation of the signal recorded on the magnetic layer and the location fluctuation to the cross 



direction of a tape were measured, and the superiority or inferiority of tracking were judged. 

[0091] 

[A table l] 
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®E£: 0.0 5 am 
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EffCGftt: 5 0A/rf/kg 
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Efii£:0.07am 

AJJ Ul 1- . C 
flWL . b 
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[0092] 
[A table 2] 
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[0093] It turns out that positive servo tracking is performed, without spoiling the function of back coat layer 
original [ magnetic tape / (this invention article) / of an example ] so that clearly from the result shown in a 
table 1 and a table 2. On the other hand, in the magnetic tape of the example of a comparison, since magnetic 
transfer occurred, a playback output was not able to become low and servo tracking was not able to be 
performed further, either. 
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[0094] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetic tape which can perform 
servo tracking is obtained, without decreasing the area of a data area as explained in full detail. Moreover, 
according to this invention, the magnetic tape which can perform servo tracking is obtained, without spoiling 
the function of back coat layer original. Moreover, according to this invention, the magnetic tape whose track 
density improved is obtained. Furthermore, according to this invention, the magnetic tape which has high 
storage capacity is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the schematic diagram showing the configuration of 1 operation gestalt of the magnetic tape of 
this invention. 

[Drawing 2] It is the mimetic diagram showing the servo track formed in the back coat layer. 

[Drawing 31 It is the schematic diagram of a drive used for record and playback of the magnetic tape of this 

invention. 

[Drawing 4] It is the schematic diagram showing the approach of servo tracking at the time of using the 
magnetic tape of this invention. 

[Drawing 51 It is the schematic diagram showing the equipment which records a servo signal on the back coat 
layer of a magnetic tape. 
[Description of Notations] 

1 Magnetic Tape 

2 Base Material 

3 Interlayer 

4 Magnetic Layer 

5 Back Coat Layer 

10a, 10b, 10c Servo track 
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[Drawing 21 
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[Drawing 4] 
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